Given the complexity of human foraging strategies, especially hunting, recent attention has focused on the ways in which hunters acquire needed knowledge and skills, including via social learning. One potentially useful heuristic is a "conformist bias," in which individuals identify and adopt the most common beliefs or strategies, but the usefulness of this heuristic depends on the accuracy of the information. In this study, 45 indigenous Mayangna and Miskito informants in Nicaragua were asked to rank 17 game species on the extent to which harvests of these species are associated with the use of hunting dogs. Consensus analysis indicates that there is high agreement on the rankings, and the aggregated rankings closely reflect harvest data from a yearlong study that documented the use of dogs and other hunting accessories (e.g., firearms). There were noteworthy outliers in the analysis, however, and a possible explanation is that informants are inferring that dogs are useful for some species because they are valuable for hunting perceptually similar species, as revealed by pile sort data. In addition, the consensus analysis reveals sex-related subgroup agreement in the rankings, but the aggregated rankings of neither men nor women seem to more closely correspond to the harvest data. Overall, these results suggest that a conformist learning bias could allow novice hunters to acquire information that would promote optimizing hunting strategies.
Inujjuamuit foragers in the Canadian Arctic employ different technologies as they alternate between marine and terrestrial patches throughout the year (Smith, 1991) .
Optimal foraging models assume that foragers have complete information about their environments (e.g., the population densities of prey populations) and the limitations on their ability to harvest prey (Stephens and Krebs, 1986: 11) . For humans using hunting technologies, clearly an important consideration is the range of prey types that can successfully be captured with a particular hunting technology. Among other benefits, such knowledge allows hunters to exploit geographic locations where they are more likely to encounter those prey types.
Given the complexity of human foraging strategies, coupled with high short-term variance in harvest rates, many researchers contend that social learning, rather than individual learning, is a preferable method for acquiring the information needed to implement the optimal strategy (Alvard, 2003; Richerson and Boyd, 2005) . Evolutionary researchers have suggested that the prolonged period of juvenile dependence among humans evolved at least in part to facilitate social learning about foraging tasks (Kaplan et al., 2003; Bock, 2010) . Accordingly, recent attention has focused on how people learn to hunt and the potential sources of valuable socially transmitted information about hunting (MacDonald, 2007 ; see also Hewlett and Cavalli-Sforza, 1986 ). In some cases, a useful heuristic is for aspiring hunters to identify and adopt the most common belief or strategy, which is often called a "conformist bias" (Henrich and McElreath, 2003) . In other cases, a better solution might be to adopt a "model-based bias," perhaps imitating people who are considered similar to oneself or successful individuals who appear to have specialized knowledge or skills (Henrich and McElreath, 2003) .
This study contributes to the literature on social learning by investigating the beliefs of indigenous Nicaraguan informants about the extent to which hunted game species are associated with the use of hunting dogs. In part to assess the adaptive value of a conformist bias for this domain of knowledge, cultural consensus analysis is applied to the informants' rankings in order to determine if there is a unidimensional response pattern and to identify the "culturally correct" rankings. These rankings are then compared to harvest data from a quantitative study of hunting harvests, which was based in the same community. That is, the harvest data provide a means to compare the informants' rankings to observable relationships between the use of dogs and the hunting of wildlife species. For species in which the rankings deviate substantially from the harvest data, cognitive biases associated with the similarity of the game species, as revealed by a pile sort exercise, are considered as an explanation. Finally, because subsistence hunting among indigenous Nicaraguans is predominantly a male activity, sex-related differences in the rankings are tested and explored.
Background

Study Site
This study was based in Nicaragua's Bosawas Biosphere Reserve, which is part of the largest tract of tropical rain forest north of Amazonia (Stocks, 1996) . Specifically, the project was based in Arang Dak (14°30'57" N, 84°59'58" W), which is located along the Lakus River, a tributary of the Coco River that flows from the undeveloped core of the reserve. The reserve is inhabited by indigenous Mayangna and Miskito horticulturalists, who cultivate bananas, manioc, beans, rice, and corn, among other crops. The Mayangna and Miskito also keep livestock, including cattle, pigs, and fowl, but hunting and fishing are the leading sources of dietary protein in Arang Dak (Koster, 2007) .
Although virtually all hunters bring machetes and others periodically employ axes and lances, the fundamental distinction is between hunting with either dogs or guns. On those occasions when men hunt with both dogs and a rifle, they generally adhere to the strategies that are commonly employed by hunters with only dogs and hand technologies. In other words, to be considered a true rifle hunt, men must typically hunt without dogs. Rifle hunting is generally similar to descriptions of hunting with firearms elsewhere in the Neotropics (Yost and Kelley, 1983; Alvard, 1993) . That is, except when tracking white-lipped peccaries, hunters typically walk through the forest while conducting a general search for pursuable animals.
In part because guns are prohibitively expensive for many households, hunting with dogs is more common in Arang Dak than in many Neotropical settings (Koster, 2009) . Approximately 85% of harvested mammals are hunted with the assistance of dogs (Koster, 2008b) . While walking through the forest, Mayangna and Miskito hunters allow their dogs to disperse into the forest in search of game, and a key distinction when hunting with dogs is the difference in encounter rates. Compared to unaided hunters, that is, hunters with dogs more frequently encounter several prey species, most notably agoutis, pacas, and nine-banded armadillos (Koster, 2008a) . By continuing to track and pursue fleeing animals, dogs also provide hunters with subsequent opportunities to attack animals that flee into waterways or seek refuge in hiding places (cf., Alvard, 1993: 381) . By contrast, dogs cannot effectively be used to hunt most arboreal prey. For these reasons, there are substantial differences in the extent to which many prey species are associated with the use of hunting dogs.
Ethnographic reports suggest that women in other Neotropical societies are active participants on hunting excursions, particularly when hunting with dogs, as they are often responsible for controlling the dogs on leashes (Sponsel, 1981: 210-211; Romanoff, 1983; Brown, 1984: 549; Descola, 1994: 234) . Among the Mayangna and Miskito, by contrast, women do not accompany hunting trips, and it is likewise rare for them to hunt independently. The primary exception to this generalization is when animals are encountered in the river. For example, when deer are chased into the river by dogs, women pole their boats close to the animal, and then hold it underwater until it drowns (Koster and Tankersley, 2012) . When they are accompanied by men, however, women usually do not attempt to kill animals. For instance, if a mixed-sex party is traveling in a boat when dogs detect an armadillo or a paca along the riverbank, women and girls usually remain in the boat while males attack the animal in its burrow. Similarly, women travel with men through the forest when visiting other communities, but they typically remain on the trail if men encounter and pursue an animal.
Methods
Data Collection
In 2008, 45 adult male and female informants in Arang Dak were recruited as part of a broader ethno-ecological investigation. The sample of informants included a randomly selected adult from all but one of the 30 households in the community. To expand the sample, 16 additional informants were randomly selected from the remaining pool of eligible adults in the community. The final sample included 26 women and 19 men between the ages of 17 and 65 (mean=32, SD=13).
As reported by Koster et al. (2010) , a preliminary free-listing exercise generated a list of 17 game species in a cultural domain of hunted wildlife. The indigenous names of these species were typed onto separate sets of index cards, with one set in Mayangna and one in Miskito. Informants were permitted to choose which set they preferred to use during the interview, and the index cards were then placed randomly on a table in front of the informants. They were asked to rank the game species in order of the extent to which they were associated with hunting with dogs. Specifically, informants were asked to consider the extent to which they would assume that a dog had assisted in the hunt if they were to learn that an anonymous hunter had successfully harvested an individual of the species.
As a complement to these rankings data, Table 1 includes harvest data from a yearlong study of wildlife harvests in Arang Dak (Koster, 2008b) . During that study, the author and local research assistants documented all of the game animals that were harvested by residents of the community. For each animal, we recorded all of the hunting accessories that were used to locate or dispatch the prey, including dogs, firearms, machetes, etc. For this analysis, when dogs either detected or captured the animal, the proportional data in Table 1 reflect this contribution to the harvest.
Additional data come from an unconstrained pile sort exercise with the aforementioned 17 wildlife species, as described by Koster et al. (2010) . This exercise resulted in an aggregate proximity matrix, with values in each cell reflecting the proportion of times that informants placed two species in the same pile (Weller and Romney, 1988: 22) . In other words, all values range between 0 and 1, and higher values generally indicate that two species are considered more similar. See Figure 1 for a dendrogram based on this aggregate Table 1 Names and data pertaining to the 17 hunted game species in this analysis The harvest data stem from research described by Koster (2008b) . The answer keys refer to the aggregated rankings from consensus analysis, first on the whole sample of informants, then separate analyses for male and female informants. The species are listed in order of rankings of the overall answer key.
* Note that solitary male coatis are referred to as almuk ahsla.
proximity matrix. As noted by López et al. (1997) , folk taxonomies frequently correspond closely to scientific taxonomies, and the dendrogram supports this generalization. The ungulates cluster together, for example, as do the primates and the avian species. By contrast, squirrels are considered distinct from two other rodent species, pacas and agoutis. This discrepancy likely reflects the distinction that informants make between terrestrial and arboreal species (Koster et al., 2010) , which is a distinction that is also evident in the folk taxonomy of Itzaj Mayan informants (López et al., 1997: 273-274) .
Analysis
The rankings data are analyzed with the informal cultural consensus model of Romney et al. (1987) , as implemented in UCINET 6.289 (Borgatti et al., 2002) . Developed as a way to assess patterns of agreement among a sample of respondents, the consensus model is a factor analysis of informants' responses.
To determine whether there is a unidimensional pattern agreement in the rankings, one compares the ratio of the first and second eigenvalues. Consensus is inferred when the first factor accounts for at least three times as much variance as the second factor. Often called an informant's "competence," the first factor loadings provide information about the extent of agreement in the sample because the square of the average competence is approximately equal to the average Pearson correlation coefficient between all pairs of informants (Weller, 1987) . The informants' second factor loadings can be used to examine residual subgroup variation in agreement (Weller, 2007) . In this analysis, subgroup variation related to the sex of the informants is tested via a t-test of the second factor loadings.
The first set of factor scores, sometimes called the "answer key" or simply the "aggregated informant rankings," provides an average of the rankings, weighted by the informants' competence scores. The rankings were scaled such that lower numbers represent species that are more closely associated with hunting with dogs. A conventional Pearson's correlation is used to test for a relationship between the answer key and the harvest data.
To test for a relationship between the proximity data from the pile sort exercise and the rankings of the answer key, the rankings data were converted to a matrix using the "attribute to matrix" routine in UCINET. That is, cell (i, j) in the resulting symmetric matrix is the absolute difference of the ranking for each species. For example, the ranking for pacas is 1.9 and the ranking for nine-banded armadillo is 2.1, and the corresponding value in the matrix is therefore 0.2. These values were subsequently log-transformed (base 10) to reduce the positive skew.
Setting this log-transformed difference in rankings as the dependent variable, the aggregate proximity data were entered as the independent variable in a QAP regression model, as implemented in UCINET (see Dekker et al., 2007) . QAP is appropriate for dyadic data because it accounts for the nonindependence in the data structure. Overall model fit and coefficients for the explanatory variables are estimated as in a conventional regression model. The independent variable, as arranged in rows and columns, is then permuted many times (10 000 times in this case) to generate an empirical sampling distribution, and the statistical significance (i.e., the p -value) is calculated as the number of permutations that result in an effect size greater than the observed effect. In other words, if fewer than 5% of the permutations result in effects greater than the observed, then it may be concluded that the effect is unlikely to occur by chance.
Results
Consensus Analysis and Comparison to Harvest Data
Among the whole sample of informants, there is high agreement on the extent to which the game species are associated with the use of hunting dogs. The ratio of the first eigenvalue to the second eigenvalue is 36.8 to 2.1, which indicates consensus. The average competence is very high (0.90±0.05), with a range of 0.75 to 0.96.
There is a strong correlation between the answer key and the observed harvest data p<0.0001; n=17) . In other words, the aggregated informant rankings correspond closely to the proportional data, as seen in Figure 2 .
Cognitive Associations and Induced Similarities in Rankings
The relationship between the harvest data and the informants' rankings appears to be somewhat inaccurate for a couple of species, however. Considering that none of the 29 white-lipped peccaries were harvested with the assistance of dogs, for example, the informants seem to overestimate the value of dogs for hunting this species. By contrast, informants seem to underestimate the usefulness of dogs for hunting coatis.
One possible explanation for these outliers is that informants make inferences about the association between dogs and certain game species based on the similarity of these species to other prey types. For example, informants may infer that white-lipped peccaries are comparable to collared peccaries in their relationship to hunting with dogs. By contrast, coatis are considered Figure 2 . Aggregated informant rankings for each species by the proportion of harvested animals that were captured with the assistance of dogs. Note that the y-axis is scaled so that low numbers represent wildlife species that are closely associated with the use of hunting dogs. A 95% confidence interval is depicted. more similar to arboreal animals, such as squirrels and primates, than they are to the terrestrial mammals. Informants may therefore underestimate the relationship between coatis and dogs because of this distinction between arboreal and terrestrial prey.
The results of the QAP regression are generally consistent with this interpretation (R 2 =0.40; p=0.0001). That is, species that are classified as similar in the pile sort exercise are typically ranked similarly in their association with hunting dogs (Figure 3 ). The regression model is: log 10 (Absolute difference in rankings)=0.77-1.42 (Similarity value) As an example, this model predicts that two species that were placed in the same pile by half of the informants will differ by 1.15 spots in the rankings. By contrast, two species that were sorted into the same pile only 10% of the time will differ by 4.25 in the rankings of their association with dogs. 
Sex-Related Subgroup Variation
For female informants, the average value of the second factor loadings is −0.05 (±0.22). The average value for male informants is 0.08 (±0.20). A two-tailed t-test indicates that there is a significant difference between these means (t=2.01; p=0.04; df=43). In other words, there is significant residual variation associated with the sex of the informants. This result indicates that, in addition to the broad overall agreement, same-sex informants exhibit relatively higher agreement than opposite-sex informants. Following Berges et al. (2006) , the original sample of informants was divided into two samples, in this case partitioned by sex. Conducting a separate consensus analysis on each of these samples yields two answer keys that can be compared to identify qualitative differences between the rankings of male and female informants (Figure 4 ). Whereas there is clear agreement on the species that are most closely associated with the use of hunting dogs, there are differences among the game species that are less clearly related to the use of dogs. In particular, whereas male informants tend to rank the game birds higher than primates and squirrels, the three bird species (tinamous, guans and curassows) occupy the lowest three ranks among female informants (see Table 1 ). Other noteworthy differences include the differences in the rankings of iguanas and coatis. The aggregated rankings of male informants seem to provide a moderately better fit to the observed harvest data (R 2 =0.72) than the aggregated rankings of female informants (R 2 =0.64). As noted below, some of the species-specific Figure 4 . Comparison of the aggregated rankings of male and female informants. Note that the line represents y=x, not a regression line. Because the rankings of spider monkeys and squirrels completely overlap, the coordinates of the latter were changed to (14.1, 13) in order to promote visualization. harvest data may be relatively imprecise, which makes it difficult to assert that the rankings by male informants more accurately reflect the association between dogs and the hunted species.
Discussion
Informant Rankings and the Proportional Harvest Data
In summary, the analysis shows that there is high overall agreement on the relative likelihood that the seventeen hunted species will be harvested with the assistance of dogs. Furthermore, the aggregated rankings for the species exhibit a good linear fit to proportional data on the relative importance of dogs as contributors to the harvests. For example, the three most highly-ranked species (pacas, nine-banded armadillos, and agoutis) are harvested with the assistance of dogs more than 90% of the time. By contrast, informants assign low ranks to primates and game birds, which are rarely harvested with the help of hunting dogs. There are two noteworthy outliers, white-lipped peccaries and coatis, in the correlation between the informant rankings and the proportional harvest data. It is possible that the harvest data do not accurately reflect the extent to which dogs can (or cannot) contribute to the hunting of those two species. An important caveat is that, because both white-lipped peccaries and coatis are social species, multiple animals can be harvested simultaneously. For instance, the 29 white-lipped peccaries were harvested on a total of eight hunting excursions, all of which resulted in the harvest of multiple animals. Similarly, whereas four of the coatis were harvested independently, four others were detected by a dog and subsequently shot by its rifle-carrying owner. As a result, such multi-animal harvests have a particularly influential effect on the apparent contributions of dogs to the hunting of social species in the proportional harvest data.
Ethnographic literature suggests that dogs may be more useful for hunting white-lipped peccaries than the harvest data in this study would suggest. Although dogs may startle the herd into fleeing before hunters can shoot (Wilbert, 1972: 42; see also Cormier, 2003: 49) , other researchers have noted that the fleeing peccaries may stop to confront the pursuing dogs, thus providing additional opportunities for the hunters to attack the animals (Murphy, 1960: 54; Farabee, 1967: 51; Smith, 1976: 456; Wagley, 1977: 61-62) . Notably, these confrontations often result in severe or fatal injuries for the dogs (Smith, 1976; Wagley, 1977) .
Among the Mayangna and Miskito, dogs are occasionally brought on collective hunts of white-lipped peccaries, including one of the eight hunting excursions mentioned above. Whereas dogs are typically allowed to roam the forest in search of game, however, dogs on hunts of white-lipped peccaries are usually leashed. After the hunters have encountered and encircled the herd, the dogs are generally kept away from the peccaries until the hunters have fired a first volley, after which the dogs may be released to interrupt the escape of the fleeing herd, thereby providing chances for additional shots (see also Mentore, 2005: 151) . Without additional data, it is difficult to comment on the effectiveness of this strategy and, by extension, the overall value of dogs for hunting white-lipped peccaries.
Because coatis seek refuge in trees when pursued by dogs, usually hunters must also have a gun to attack them (see also Jorgenson, 1993: 116) . Accordingly, this is the species for which the dichotomization of the data to indicate whether dogs contributed to the harvest is relatively misleading. Firearms can likewise be useful for attacking other species pursued by dogs, particularly the large ungulates (Koster, 2009) . Because these species hide in hollows, flee to water, or turn to confront the dogs, however, they can also be killed with handheld hunting technologies, including machetes, axes and lances. By contrast, all of the coatis in the harvest data were ultimately killed with a rifle, and this reliance on firearms may have led informants to deemphasize the importance of dogs for hunting this species. In addition, coatis are notorious raiders of maize (Smith 2005) , and men in Arang Dak sometimes wait in their fields with a rifle to ambush the animals. Because this hunting is specifically directed toward coatis, rather than a general search for prey, the importance of rifles and the lack of dogs during such ambushes may further compel informants to associate coatis with firearms.
An alternative explanation is that the perceived similarities between species lead informants to rank them similarly in their associations with hunting dogs. This possibility is consistent with the MRQAP analysis, which shows that the most similar species generally exhibit comparable rankings. In many cases, of course, the harvest data suggest that perceptually similar species are comparably associated with the use of hunting dogs. During the pile sort exercise, for example, nearly 90% of the informants placed pacas and agoutis in the same pile, and both of these caviomorph rodents were harvested with the assistance of dogs more than 90% of the time. Furthermore, hunters with dogs use roughly equivalent methods to pursue pacas and agoutis (Koster 2008a) . Similarly, the three primate species were placed in the same pile by more than 90% of the informants, and the harvest data suggest that dogs are rarely useful for hunting monkeys.
In other words, the assumption that dogs are comparably effective for hunting perceptually similar species will often be a useful heuristic. As hunters familiarize themselves with prey species in a novel hunting environment, it is easy to imagine the benefit of assuming that apparently similar species could be hunted with comparable methods. Yet, such assumptions can be inaccurate. Although dogs are probably more valuable for hunting white-lipped peccaries than the harvest data in this study might suggest, it is clear that dogs are considerably more effective for hunting collared peccaries. Hunters who employ methods that are suitable for hunting collared peccaries when pursuing white-lipped peccaries risk an unsuccessful excursion and a greater chance of losing their dogs to fatal injuries.
The cognitive literature provides supporting evidence that people base inductive inferences on similarities between species Atran et al., 2001) . In a study of Shuar children's reasoning about animals, Barrett (2004) notes that inferences based on shared descent may be the "default" strategy when the functional significance of a trait is unclear. For example, the number of teeth of an animal may reveal little about its foraging strategies and ecological niche, and Shuar children infer that such functionally ambiguous traits are more likely to be shared because of common descent (Barrett, 2004) . Compared to morphological traits with clear adaptive significance that could evolve via convergent evolution, such as a strong bite among predators, the expected behavior of animals when pursued by dogs is also likely to be relatively ambiguous for informants. Accordingly, it may be a reasonable assumption that species with perceptual similarities rooted in common descent will respond similarly to dogs and, by extension, will be similarly vulnerable to hunters with dogs. Additional cross-cultural research will be needed to determine if informants employ such cognitive associations when making inferences about the relationships between prey species and hunting dogs as well as the extent to which this heuristic would result in suboptimal hunting strategies.
Sex-Related Differences
Given the strength of the agreement on the first factor, the residual sex-related agreement is surprising. In other words, when the overall sample of informants exhibits such high agreement, as revealed by the competence scores, then there is less variance that can be associated with the second factor loadings. Yet, a comparison of the second factor loadings suggests that male and female informants consistently rank the species in significantly different ways. A closer inspection of the rankings indicates that these differences are particularly evident in the lower-ranked species, such as the primates and the birds. Female informants also seem to make a clearer distinction between the eight species in the terrestrial cluster and the remaining nine species. For male informants, by contrast, the difference between the lowest-ranked terrestrial species (i.e., tapirs) and the highest-ranked arboreal species (i.e., iguanas and coatis) is relatively less.
Attempts to explain these differences are necessarily speculative, but because hunting is primarily a male-oriented activity, one might expect that the rankings of male informants would exhibit a closer fit to the harvest data. In the case of primates and birds, however, dogs almost never contribute to the hunting of these species. (The apparent value of dogs for hunting great tinamous, as reflected in the harvest data, is somewhat deceptive because two of the three birds that were harvested with the help of dogs were juveniles that dogs killed after their mother had fled. The third was an adult that was killed by a dog that encountered the tinamou as it foraged on the ground.). Based on informal interviews with male hunters, the men's relatively higher rankings for game birds probably stems from their observations that dogs can flush birds, which alight on branches within range of projectile weapons (see also Karsten, 1920: 42) . Such assistance from dogs seems to be rare, but it is nevertheless a salient possibility for hunters. By contrast, although there are occasional reports of dogs serving as pointers for primates or pursuing them while on the ground elsewhere in the lowland Neotropics (see Koster, 2009 for references), Mayangna and Miskito hunters generally discount this possibility. As a caveat, because the question posed to informants focused exclusively on the role of hunting dogs, it is not clear to what extent men and women may have also assumed the presence of rifles while ordering their rankings.
It is perhaps noteworthy that the aggregated rankings of women more closely correspond to the clustering that is evident in the dendrogram (Figure 1) . In their rankings, that is, there is the aforementioned break between the terrestrial species and the remaining species, and there is also a distinctive break between the arboreal mammals and the birds. It is possible that women more frequently rely on the perceived similarities among species to make inferences about their vulnerabilities to hunters with dogs (see above). By contrast, male informants seem more willing to deviate from the clustering pattern when ranking species. The women's relatively low ranking of iguanas is particularly striking. Because iguanas are disproportionately harvested late in the dry season when the females come to the riverside to lay their eggs, women are likely to observe relatively more pursuits of iguanas than any other species. In other words, women frequently watch from the boat as dogs chase and catch iguanas, which are subsequently retrieved by men. Yet, these firsthand observations apparently do little to accentuate the association between iguanas and hunting dogs, perhaps because iguanas can also be harvested with a variety of other technologies, including fishing implements such as bows or harpoons.
As for the adaptive significance of these sex-related differences, would novice hunters benefit from regarding only men or women as valuable sources of information about the usefulness of dogs for hunting different prey species? In response to that question, it is important to reconsider two pieces of evidence. First, a comparison of the effect sizes of the respective models revealed only a moderate difference in the correlations between the harvest data and the aggregated rankings of either male or female informants. Second, whereas there are some systematic sex-related differences among the lower-ranked species, there is considerable concordance among the higher-ranked species. In general, only these latter, terrestrial prey species (and iguanas) are likely to be in the optimal diet set of hunters with dogs (Koster, 2008a) . It is debatable why women rank primates higher than birds (and vice versa for men), but the reality is that none of these species can be harvested even occasionally unless hunters also have guns. To a large extent, the sex-related differences may be an artifact of using ordinal rankings. That is, during the rankings exercise, multiple informants spontaneously noted that it was difficult to distinguish between the lowest-ranked species because dogs were equally useless for hunting these species. Had the rankings exercise began with a dichotomization of species that can or cannot be hunted with dogs, there probably would have been minimal sex-related differences. Overall, the evidence suggests that a novice hunter could learn equally well from men and women that hunting dogs are primarily associated with small, terrestrial mammals (pacas, armadillos and agoutis) and then secondarily associated with ungulates and iguanas to varying degrees.
Conclusion
The discussion of potentially inaccurate inductive inferences and the sexrelated differences should not obscure the central finding of this study, namely that the informants exhibit high agreement and generally accurate knowledge of the extent to which prey species are associated with the use of hunting dogs. An implication of this result is that an inexperienced hunter could elicit information from a broad range of community members and then profitably use an aggregation of this information as a guide for subsequent decision-making. In other words, a conformist bias could allow novice hunters to acquire information that would promote optimizing hunting strategies.
A limitation of this study is that it does not demonstrate that people actually employ a conformist bias when learning about hunting dogs and associated game species. That is, many community members have generally accurate knowledge on this topic, but it remains unclear to what extent people learn by assessing and incorporating the consensus knowledge. Given that boys in Arang Dak are frequent hunting companions of male relatives, including fathers, stepfathers, uncles and brothers, there is likely to be considerable model-based transmission of hunting knowledge. On the other hand, learning from a small number of models has its disadvantages if their knowledge is inaccurate or incomplete in comparison to aggregated knowledge (Henrich and Boyd, 2002) .
In that regard, it is noteworthy that the sample of informants included five of the ten most reputable hunters in the community, as derived from a separate rankings exercise described by Koster (2010) . In this study, these hunters ranked the species much like the other informants, but their rankings were occasionally questionable. For instance, one of these men ranked squirrels higher than iguanas, tapirs and the deer species. Another ranked white-lipped peccaries and coatis higher than agoutis and collared peccaries. Although these seemingly anomalous rankings may reflect idiosyncrasies of their own hunting styles, the proportional harvest data and the broader ethnographic literature on hunting dogs suggest that these rankings are relatively inaccurate. Assuming that alternative information could be elicited at minimal cost from other community members, the sons of these men might benefit from heeding alternative perspectives (see also McElreath and Strimling, 2008) .
In summary, this study is a preliminary attempt to integrate theoretical perspectives from behavioral ecology and cultural evolution. Behavioral ecologists have long invoked the phenotypic gambit to justify their lack of attention to the proximate mechanisms that influence behavior (Smith and Winterhalder, 1992) . Few researchers would dispute that individual, experiential learning contributes to the information that hunters use when strategizing and pursuing prey (Gurven et al., 2006) . Yet, this study shows that at least some aspects of hunting are widely known even by people who almost never hunt, namely women. Given this evidence for social learning, the extent to which hunters themselves rely on social learning merits additional attention from evolutionary researchers.
Knowledge of the ways in which prey species are associated with the use of hunting dogs is important information that would influence both patch choice and prey choice decision-making. Yet, hunters with dogs must also acquire a variety of other knowledge and skills to be successful. Among other important considerations, for example, hunters also need to know: (1) the geographic locations where prey species that can be hunted with dogs are likely to be encountered, (2) how to infer the prey type being chased and the direction of pursuit from dogs' barking, (3) upon arrival at earthen burrows or hollow trunks where prey items have been corralled by the dogs, how to plug holes with sticks and other objects to prevent the animal from escaping, (4) how to determine where in the burrow or trunk the animal is hiding, often by probing with a variety of branches or the stalks of plants, (5) methods for expediently dispatching and retrieving the animals, and (6) how to pursue and kill animals that flee into water, including the semi-aquatic pacas. Similar considerations characterize hunting with projectile weapons (Gurven et al., 2006) . Overall, given the potential importance of social learning to the mastery of complex foraging strategies, including hunting, there are promising opportunities to study the ways in which cultural transmission facilitates (or compromises) the optimization of fitness-enhancing currencies, such as hunted meat.
